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Gut microbiota formed during infancy has life-long effects on host health.
Breast-fed infant intestines are generally dominated by bifidobacteria, for which oligosaccharides
contained in milk play a important role. We have revealed that bifidobacteria possess
species/strain-specific pathways for assimilating human milk oligosaccharides among gut microbes,
thereby selectively proliferating in the gut ecosystem. In this project, we tried to understand the
symbiosis between gut microbes and humans by "symbiogenic factor(s)™, chemical compound(s) that
supports interplay between the two organisms. As a result, we have identified key genetic factors
that contribute to the bifidus flora formation in infant guts. Also, we have developed an efficient
enzymatic method to synthesize lacto-N-tetraose, a major core structure of human milk
oligosaccharides. These results could serve as scientific basis to improve formula milk.



2004

DNA
*
*
Symbiosis  genesis
-N-
+
DNA DNA
PCR
Bifidobacterium longum subsp. longum -N-
X T7 His
-N-
Spring-8
Bifidobacterium bifidum
B. bifidum JCM 7004
-N-
100
-N-
PCR QuikChange
T7 His



ABCAl1 ABCGl1
THP-1 Bifidobacterium breve, Bifidobacterium
longum subsp. infantis, B. bifidum, B. longum
DNA PCR
B. longum
B. longum -N-
PCR
-N-
-N- 50%
17%
DNA -\N- B. longum
-N-
-N- B. longum
B. longum -\N-
His
-N- 2.5
B. longum -N- B-
B. bifidum -N- TIM
2
-N- -I\N-
-N-
B. longum -\N-
B. bifidum -N- 2
B. longum -N-
B. bifidum -N-
B. longum -\N-
136 GH136
B. bifidum
B.
bifidum -N- B. longum B. longum
B. bifidum
PCR B. bifidum B. bifidum
B. bifidum
B. bifidum
B. bifidum

B. bifidum



B. bifidum
JCM 7004 B. bifidum

B. bifidum
minority species
major species minority species

GIcNAc

2

Km -N- I Km

-N- 11 100 % -N-
NMR MS -N-

100 mg -I\N- 60 %

HDL
ABCA1  ABCG1
THP-1

6

Gotoh A, Ojima MN, and Katayama T. Minority species influences microbiota formation:
The role of Bifidobacterium with extracellular glycosidases in bifidus flora
formation in breast-fed infant guts. Microbial Biotechnology. 12:259-264 (2019.
doi:10.1111/1751-7915.13366

Ashida H, Tanigawa K, Kiyohara M, Katoh T, Katayama T, and Yamamoto K. Bifunctional
properties and characterization of a novel sialidase with esterase activity from
Bifidobacterium bifidum. Bioscience, Biotechnology, and Biochemistry. 82:2030-2039
(2018). doi: 10.1080/09168451.2018.1497944.




Gotoh A, Katoh T, Sakanaka M, Ling Y, Yamada C, Asakuma S, Urashima T, Tomabechi Y,
Katayama-lkegami A, Kurihara S, Yamamoto K, Harata G, He F, Hirose J, Kitaoka M, Okuda
S. and Katayama T. Sharing of human milk oligosaccharides degradants within
bifidobacterial communities in faecal cultures supplemented with Bifidobacterium
bifidum. Scientific Reports. 8:13958 (2018). doi: 10.1038/s41598-018-32080-3
Viborg AH, Katayama T, Arakawa T, Abou Hachem M, Lo Leggio L, Kitaoka M, Svensson
B, and Fushinobu S. Discovery of a -L-arabinopyranosidases from human gut microbiome
expands the diversity within glycoside hydrolase family 42. Journal of Biological
Chemistry. 292:21092-21101 (2017). doi: 10.1074/jbc_M117.792598.

Katoh T, Maeshibu T, Kikkawa K, Gotoh A, Tomabechi Y, Nakamura M, Liao WH, Yamaguchi
M, Ashida H, Yamamoto K, and Katayama T. ldentification and characterization of a
sulfoglycosidase from Bifidobacterium bifidum implicated in mucin glycan utilization.
Bioscience, Biotechnology, and Biochemistry. 81:2018-2027 (2017). doi:
10.1080/09168451.2017.1361810.

Yamada C, Gotoh A, Sakanaka M, Hattie M, Stubbs KA, Katayama-lkegami A, Hirose J,
Kurihara S, Arakawa T, Kitaoka M, Okuda S, Katayama T, and Fushinobu S. Molecular
insight into evolution of symbiosis between breast-fed infants and a member of the
human gut microbiome Bifidobacterium lIongum. Cell Chemical Biology. 24:515-524
(2017). doi: 10.1016/j.chembiol.2017.03.012.

7

100 2018 11 18
Bifidobacterium bifidum AfcA N

37 2018 8 28
ABC
ATP 2018 2018
7 13
2018
2018 3 18
100
2018 1 28
2017
2017 12 6
ABC
2017
2017 12 6
1
pp 31-38 in (
) 2018
o 1
B

2018-157840
2018

http://www.bunshioutou. lif_kyoto-u.ac. jp/katayama/Home _html



€y

MATSUOQO, Michinori

8 00335308

KATOH, Toshihiko

8 40724612



